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We claim: 

"A— m ethod for determining the" 



-3rr 



concentration of a specific lipoprotein, an 
apolipoprotein, or lipid associated with a s^Jecific 
lipoprotein, in a biological sample compassing: 

immersing into the saja^le a solid phase 
rial having immobilized therein antibody molecules 
unoreactive with a specif ip^iipoprotein or 
apolipoprotein; 

allowinq^he antibody molecules time to 
bind to the lipoprotein or apolipoprotein in the 
sample; 

removing the solid phase material 
containincx^the immobilized antibody molecules; and 

determining the amount of lipoprotein, 
app^ipoprotein, or lipid associated with a lipoprotein 

ound-fe y the im mobili zed anLibody - mo - locul og-r * 

2. The method of claim 1 whereij 
antibody molecules iitmiobiJJ^&ed-nafr^he solid phase 
material are ijmt^ with a lipoproteins 

selected-^ffom the group consisting of HDL, LDL, VLDL, 
combinations thereof. 

3-; The method o f claim' 2 wh eg gjja-~th e 

htibody is selected froguthe--gfoup consisting of 
monoclonal antiteotTies, recombinant antibodies, and 
y fragments ^- — 

4. The method of claim 3, wherein th§^^ 
antibody is the anti-LDL monoclonal apfcibrtfcfy produced 
by the hybridoma cell linejiEjefi^ATCC designation 
number HB 11612.^^ — 

^^&C""The method of claim 3, wherein the 
an£ib?5dy is a recombinant anti-LDL RcB3M!D 4 ATCC 
designation number 69602. 
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The mett roa of claim 1 whei 
unt of lipoprotejjvr^fpol^poprotein lipid is 

staining of the material bound to the 
jrjrjr zed antibudy Qslng a" lipid Stain. * 

7. The method of claim 6 wherein the lipid 
stain is selected from the group consisting of Sudan 
Red 7B, Oil Red 0, and Sudan Black B. 

8. The method of claim 6 wherein the 
lipoprotein lipid is stained prior to immersing the 
immobilized antibodies. 

S-~ £h e - method of cla im— 6-; — ftrrfci 

comprising antibody immunoreactive wi£h--apb lipoprotein 

ich is coupled to a prot^ijv^tain and used to stain 
lipoprotein in the^am^le, prior to immersing into the 
sample the^imitlobilized antibodies which then bind to 



-sta-ined- 



antibody - bound apolipoprotern. — 

10. The method of claim 1, wherein the 
apolipoprotein is selected from the group consisting 
of Apo A-I, Apo A-II, Apo B, Apo C-III, and Apo E. 

11. The method of claim 1, wherein the 
biological sample is selected from the group 
consisting of blood, plasma, and serum. 
12. A metho d of - deLerminlhcj the — 



roreactive with 



concentration of an apolipoprotein in a biologjj 
sample comprising: 

mixing an antibody iitum 
specific apolipoprotein into th^sample; 

allowing the arjfe'fbody to bind to the 
apolipoprotein in the samp] 

immersixi^into the mixture a second 
immobilized antibodv/linmunoreactive with a second, 
distinct epitope ox the apolipoprotein, 

llowing the second immobilized 
antibody to ifind to the apolipoprotein, 
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based 01 
in the si 



detecting tJjje^jSresence of the 
©lipoprotein boiind^By both both antibodies, and 
determining the amount of 
■ tpr u Leln buunJ by both ant ib odi es^ * 

13. The method of claim 1 2^ wherein the 
>olipoprotein Apo B-100. 

14. The method of claim 12 for determining 
the\relative ratio of VLDL to HDL comprising 

determining the amount of VLDL in a sample 
the amount of Apo C-III present in the VLDL 
riple by 

providing immobilized Pan B antibody 
wh\ch is characterized by an equal binding 
and \igh affinity for all Apo B-containing 
lipoproteins in human plasma, 

providing soluble antibody 
immunoreaotive with Apo C-III having binding 
affinity anol specif icity similar to XbA 3 , 

mixing the soluble arreitoody reactive 
with Apo C-III \ith thyloio lojgical sample to 
form complexes beWeei/ the soluble antibody 
and the Apo C-III containing ^lipoprotein 
particles, 

immersing the /immolsu/lized Pan B 
antibody into the biolog^L^l sample, and 
determining tfhe araount\pf App C-III 
associated with Ap^fi/ which \s the amount 
of Apo C-III present in VLDL in\the sample; 
and 

determining the amount of HDL in a Sample 
based on the amount of Apo C-III present in the\pDL in 
the sample by 

providing immobilized Apo A-I antiboc 
immunoreactive specifically with Apo A-I 
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\ having a binding affinity and specificity 

\ similar to AIbD 5 and AlbE^ 

\ providing soluble antibody 

\ immunoreactive with Apo C-III having binding 
\ affinity and specificity similar to XbA 3 , 
\ mixing the soluble antibody reactive 
with Apo C-III with the biological sample to 
form complexes between the soluble antibody 
and the Apo C-III containing lipoprotein 
particles, 

infomersing the immobilized anti-Apo A-I 
ant ibodA into the biological sample, and 
determining the amount ^f Apo C-III 
associated Vith Apo A^-I, wttich is the amount 
of Apo C-IIlV present in HDL in the sample. 
15. The method ot claiii/fl.2 for determining 
the relative ratio of VLul/to HDl/ comprising 

determining the/amount/ of, VLDj/in a sample 
based on the amount of Apo k present xn the VLDL in 
the sample by / Y 

providing immc&\lized Pan B antibody 
which is characterized^ by an equal binding 
and high affinit/ for all Apo B-containing 
lipoproteins! in/human plksma, 

providing a mixture df soluble antibody 
immunoreactive with Apo E having binding 
affinity and specificity similar to Ef Bj 
which binds to Apo E associated 
predominantly with VLDL and soluble antibody 
immunoreactive with Apo E havingXbinding 
affinity and specificity similar to Ef D 3 
which binds to Apo E associated \ 
predominantly with HDL, \ 
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adding the mixture of soluble 
antibodies reactive with Apo E to the 
biological sample to form complexes between 
the soluble antibodies and Apo E containing 
particles, 

immersing the immobilized Pan B 
ah^ibody into the biological sample, and 

determining the amount of Apo E 
associated with Apo B which is the Apo E 
present^ predominantly in VLDL in the sample; 
and 

determine 
based on the amount o] 
sample by 

providing^ mmqbilti 
immunoreactivyc 
having a bin$ 
similar to 

providing k mixture of soluble antibody 
immunoreactfLve/ with Apov E having binding 
affinity aniiyfepecif icity\similar to EfBj, 
which binds to Apo E predominantly asso- 
ciated with VLDL, and soluble antibody 
immunoreactive with Apo E having binding 
affinity and specificity similar to Ef D 3 , 
which binds to Apo E predominantly 
associated with HDL, 

adding the mixture of soluble > 
antibodies reactive with Apo E to tti* 
biological sample to form complexes between 
the soluble antibodies and Apo E containing 
particles, and 



)unt of HDL in a sample 
f E present in the HDL in the 



.zed Apo A-I antibody 
:ifi&ally with Apo A-I 
'finiry; and specificity 
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determining the amount of Apo E 
associated with Apo A-I, which is the amount 
of Apo E present in HDL in the sample. 
L6. The method of claim 12 for determining 
the relative^ ratio of LPA-I and LPA-II lipoprotein 
particles comprising 

provicLLng immobilized anti-Apo A-I antibody 
immunoreactive specifically with Apo A-I having a 
binding affinity aW specificity similar to AIbD 3; , 

providing immobilized anti-Apo A-II antibody 
immunoreactive specifically with Apo A-II having a 
binding affinity and spfecif icity.gimi\lar to CdB 5 ; 

mixing the soluble anti-Adb\A-I antibody 
having a binding af f inity \nd/specypiqity similar to 
AlbE 2 to form complexes witlYboth IM-I anQ LPA-I : All; 

immersing the imtifobdli/ed anti-Apo A-I 
antibody into the biological ^ajnple and determining 
the quantity of Apo A-I ^ssocjA^ed with both LPA-I and 
LPA-II lipoprotein partij! 

immersing the immobilized anti-Apo A-II 
antibody into the biological sample, and determining 
the quantity of Apo A-I associated wdth the LPA-I: All. 

17. A composition for determining the 
concentration of a lipoprotein, apolippprotein, or 
lipid associated with a specific lipoprotein in a 
biological sample comprising: 

a solid phase material having Immobilized 
thereon antibody molecules immunoreactive \with a 
specific lipoprotein or apolipoprotein. 

18. The composition of claim 17 further 
comprising a solid support to which the solii^ phase 
material is attached to form a dipstick. 

19. The composition of claim 17 whei\ein the 
antibody is selected from the group consisting 



# 

monoclonal antibodies, recombinant antibodies, and 
antibody fragments, 

\ 20. The composition of claim 17 wherein the 

antibody is the anti-LDL monoclonal antibody produced 
by the Vybridoma cell line HB 3 cB 3 ATCC designation 
number HBv 11612. 

Vl. The composition of claim 17 wherein the 
antibody is^a recombinant anti-LDL RcB 3 M 1 D 4 ATCC 
designation number 69602. 

22. Tttie composition of claim 18 further 
comprising a solution containing molecules of a second 
soluble antibody immunoreactive with a second distinct 
epitope of the lipoprotein or apoMpoprotein which is 
immunoreactive with the antibodw4ftolecules immobilized 
on the solid phase material./ / /' 

23. The composition of claim 17 wherein the 
antibody molecules are immobilized to the solid phase 
material using avidin-biOTin\complexes. 

24. The compc«itioi\of ciaim 18 further 
comprising at least one/ internal standard comprising a 
known amount of a particular lipoprotein, lipoprotein 
lipid, or apolipoprotein immobilized on the solid 
phase material. \ 

25. The composition of clarm 17 wherein the 
solid phase material is selected from the group 
consisting of nitrocellulose, polyvinyliaene 
difluoride, partially acid-hydrolyzed nylon, 
polystyrene, polypropylene, and paper. \ 

26. The composition of claim 17 wlierein the 
apolipoprotein is selected from the group consisting 
of Apo A-I, Apo A-II, Apo B, Apo C-III, and Ap o \e . 

27. The composition of claim 17 for\A 
determining the relative ratio of VLDL to HDL 
comprising 
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immobilized Pan B antibody which is 
:haracterized by an equal binding and high affinity 
all Apo B-containing lipoproteins in human plasma, 
soluble antibody immunoreactive with Apo C- 
III tidying binding affinity and specificity similar to 
XbA 3 , 

immobilized Apo A-I antibody immunoreactive 
specifically with Apo A-I having a binding affinity 
and specificity similar to AIbD 5 and AlbE^, and 

soluble antibody immunoreactive with Apo C- 
III having binding affinity and specificity similar to 
XbA 3 . 

28. The\composition of claim 17 for 
determining the relative ratio of VLDL to HDL 
comprising 



immobilized P 
characterized by an equai\bind 
for all Apo B-containing 

a mixture of so 
with Apo E having binding af 
similar to EfBj which predomjinar^ 
associated with VLDL and so 



ydy , which is 

high affinity 
oteiiis in human plasma, 
ant/lJbody immunoreactive 
,nd specificity 
ily b^nds to Apo E 
ntibody 



immunoreactive with Apo E having binding affinity and 
specificity similar to Ef D 3 which predominantly binds 
to Apo E in HDL, 

immobilized Apo A-I antibody Ymmunoreactive 
specifically with Apo A-I having a bindirtg affinity 
and specificity similar to AIbD 5 , and 

a mixture of soluble antibody immuhoreactive 
with Apo E having binding affinity and specificity 
similar to EfB I which binds to Apo E predominantly 
associated with VLDL and soluble antibody 
immunoreactive with Apo E having binding affinity \nd 
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specififcitj^similar to Ef D 3 which predominantly binds 
to Apo E in HDl 

29. The composition of el«±ii} 17 for 
determining the relative^tio of LP^-I and LPA-II 
lipoprotein particles comprise 

immobilized Apo A-I >&n£i>b6fcly whicjv^binds Apo 
A-I lipoproteins in human plasma hfavrk?ra binding 
affinity and specificity similar to AIbD^>^nd 

immobilized Apo A-II antibody immunor^ctive 
specifically with Apo A-II having a binding affinity 
and specificity similar to CdB 5 . 

— A m e th o d Tor "m aking a compos - it ion - 




31. The method according yco claim 3 0 
wherein the antibody molecule is specifically 
immunoreactive with LDL. r\ 

32. The method ok claim 3 0 wherein the 
apolipoprotein is selected f roiy the group consisting 
of Apo A-I, Apo A-II, Apo B, A£o C-III, and Apo E. 

33. An antibody molecule specifically 
immunorfe^ctive with LDL that does not significantly 



(ith other lipc 



>od sei 



«n 1 



cross-react 
blood plasma or 
selected from the groujj 
antibodies , recombinan 
thereof. 

34. The antibody moleculeN^f claim 33 
wherein the antibody is the anti-LDL mohoplonal 



roteins in whole blood, 
herein the molecule is 

,of monoclonal 
dies, and fragments 



^nsifstAng 



ant; 
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^ntibody produced by the hybridoina cell line HB 3 cB 3 
;C designation number HB 11612. 

35. The antibody molecule of claim 33 
wherein the antibody is a recombinant anti-LDL RcB^^ 
ATCC de^gnation number 69602. 

Lecule of claim 33 

immobilized 

37. \The antibody /foolecule of claim 36 
wherein the supjWt is a refein for purification of 
apolipoprotein, ifp/bprote/jh, or lipi^ associated 
therewith. 

38. A j&ethbd/for purifying an 
apolipoprotein cc 

reacting a /solution containing 
apolipoprotein wfith/an immobilized antibody selected 
from the group consisting of the anti-LDL monoclonal 
antibody produced by the hybridoma cell line HB 3 cB 3 
ATCC designation number HB 11612 and the anti-LDL 
RcB 3 M,D 4 recombinant antibody ATCC designation number 
69602, 




